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(54) FAR-ULTRAVIOLET ABSORBENT AND METHOD OF FORMING PATTERN BY USING SAME 

(57)Abstract: 

PURPOSE: To obtain a far-ultraviolet absorbent useful in the formation 
of a resist pattern by far-ultraviolet lithography and capable of forming 
an antireflection film capable of being mass-produced by mixing a 
specified compound with a specified anthracene derivative and a solvent. 



CONSTITUTION: This absorbent comprises a compound having at least xs's R ji3 I rs 
one glycidyl group in the molecule [e.g. poly(methyl methacrylate/glycidyl 
methacrylate/2,3-dihydroxypropyl methacrylate)], at least one 
anthracene derivative represented by formula I (wherein X is -0-S02- - 
O-CO- or -CO-; R1 and R2 are each H, alkyl, alkoxy, halogen or OH; R3 
to R6 are each R1 or a group of formula II and at least one of them is a 
group of formula II, provided that a compound of formula I (wherein the 
groups of formula II are simultaneously at the positions 1, 8 and 9 of the 
anthracene ring) is excluded) and a solvent therefor (e.g. tetraflufuryl 
alcohol and propylene glycol monomethyl ether acetate). 
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[0030] xmrntexm^htizft* *i^^u vi> 

1- * y * jm- * smjh t g& 1= snisis l r mmarnrn 
iz$ut?i,t<DT> fc+i tiffin? 4, a i x i* te-r 
a C3] 

[003 1] 

nt5] 

C8] 



C 4 3 



C6) 
OR" 

i>t Kn**>7nif;u*xi*2-fc h'P+vif/USS 

fcU kStfrtt18±Oil (fflL, r/k+r=0. 
1-0.9 T'fc€>o ) fcStaU ml*0XI*1fil±«>»» 
(lit. m/k+ r+m=O~0.5$*^-r o ) £H*7 



CH 2 -CH-CH 2 -0- ( CH-CH2-O) H-CH2-CH-CH2 

v l v 

[0 0 3 2] (sC*. R'liTKfSfJf^xii^n-S^S it [4] 

frU nli1~1 3CDg&£$;h>-f„ ) Tf*$*lS/K'J [0 0 3 3] 

x^L/>yj3-;ui?yj i/$?;H— ^Wltttf'J^n [1b6] 

A A 

CH 2 -CH CH2 OH 0H CH2-CH-CH2 

I II! 
0-CH2-CH-CH-CH-CH-CH2-0 

0 o 

1 I 

CH2-CH-CH2 CH 2 -CH-CH 2 

[0 03 4] -es*ti4v;nf h-;u*°'jyu vvw [0035] 
-f;k *i»i*TE-ia cb] Kb 7] 

A a 

CH 2 -CH-CH 2 g H qjj CH2-CH-CH2 

0-CH2-CH-CH-CH-CH-CH2-0 

0 0 

1 I 

CH2-CH-CH2 CH2-CH-CH20H 

\/ Z-(CH2)p-Z- 
[003 6] (it*. Zli-NH-Xtt-COO-^ [6] 

fru pi*i~i o»s»*a*j-r. ) t***i*v^ [0037] 

RIO 

I 

-(■C-CHj), - 
C-0 



[0039] ±E©#**i=yy*>s^u»£*-r*fc* 



last 4 t* I — frtf y f y ->$?;n-x;u fc 7 

[0 0 4 0] 
[5*4] 



<*U> 



A 
CH 2 -CH-CH 2 



-CH-CH-CH2-0 



CHj-CH-CHj 



-CH-CH-CHj-0 



A 

CH 2 -CH-CH 2 



[0041] -«fiic £6] ■cmztiimmitmiLii 

ttiXt. 

<*5> R8 Rio 
I I 

kC=CH 2 + jC=CH 2 
C0R12 COCH 2 -CH-CH 2 

» i V 



Z-(CH 2 ) p -Z- 
[0 0 4 2] 
[xC5] 



I 

-(C-CHj)k 
I 

COR" 
II 



I 

COCH 2 -CH-CH 2 

ii V 



- -<C-CH 2 ) k 

I 

COR" 



COCH 2 -CH-CH 2 



[0 0 4 3] ±E-f« [6] T**;**l«ttlRa&Jft& 

/7-i:*(Lt o.i~2o«s%<7)»^r J gte»j 



COCH 2 -CH-CH 2 

II I ! 

O OH OH 

tj-» 



•a) 



7V/ex-< V^n-h'J;k 2, 2' -TV t*X (2,4-v 
>^;u/\'ud^ h . 2,2'-7 , /f7. (2-^^;uV 
D^>i/f;i/) . 2,2'-7ytfX (2-^^/UV^D 

(DSST, 50~150°C-ei -20^515 £1*3 C <t I- * 

SCtlcty^^ro^S^f* (tttt) »= 
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■d#i=»u-ci~2oftM(Daa4*jB msuis 7 

»»U *a©*l=»LT 0.1~25S*%©SIiS*It 
tt«) ©#£T. 20~150°CTM ~20I$IW$#£|££1* 

fen. »»^*it©«ai=*o-c**«r*=ti=j:y 

#*W= 2 ia±©*«»$**««»jte1« 

[0 0 4 4] *««i=»r«i»fe*i*»**i=y'j vv 
(BIT. *Ml:«*WtWt 

4c.tt.fc4,, ) ©jHtfltLTi*, «x.«#y 

* y f * * u y ( /^) , tf'j o 

* * y ;H2> ^;u/> * ? y ;u£ y >j •> s?;u/ y $ ? y 
juig 2,3-yt Kp+i/^ow . #y (.*$?y;u 

M , /K'J U;uK tert-:?^U/j« * ? y ;m 

$*y->$>;u) , tH'J (>*$"JJHM? L ;u/>$'$y;u 

$ £ y ;uK> 9 •>* 'J ;H&7'J •> v;u/> $ y 

;uK 2-t KP*->if ;w , jK'J O^'JJH^ 

2,3-i?tKo*Wpew , ?if'j (r^u;uK/^;u 
;u»tf 'j s/i;;u) , iiey <7*y;HM*/u 
/>$?y;Hfcyy vv/u) , ?K'J (>$?y;H8>f 
$ ? 'j ;ugg$* y *>i?;i//> * o y foWty ;u*;u- 
;iO . #y y;uil>^;u/^*^'j;niy'ji/ 
•/^/^^'JjHT^Vf;!,) , 7»f 'J (.**9y;u 
ig* ^ 2 y j\,M7<) •> vju/y $ ? y ;ug£ 9- 
7> h5-tr>^^;u) , #<) (rfyjuKx*;!,/** 
<7>))\rm?<)->i>M s jK'J y;ug^^/* 

7'Jvv;u) . *Ky y;HM*;u/r<7 y;uK 

? y ->v;u/^ $ ^ y ? ;u) «A<*if b*i4A*c: 
*i*l=H3£**i4t©t?tt«:t\ X, c*i*©.|SII!g© 

;U/**i>'j;HI 9-7 > h7-tr>>^;U) l*250nrntt 
jfi©ft£ tbgtWJ: < *JR-*-*©-clti=H * 
[0045] *xHaaK*%*«ttttf=KTmt&ti 

^5>;u*fc:rr *fc£#^t*i=»*Ll».& *,©■<? **i 

3— ;uj>;<f/ux— t 1 ^. x^ux/ijn— ;u^Ey 
;ux-^ /u7-tef~- K x^uvyrj^-^qe/x^^ 

x-T^UT-tr-x- K ^PtflxVyya— yu^/^f-;!, 
x— ^/UT-tr-x— K tf uv^'J n— /u^/ if ;u 



B>tF;K 3-/ h*->7atf5i->lsxf ;u s 

N-y^utfp y h*>. i/^p^-yv fh7t 
Kp?;u7 y;u7;un-/k f F^bh'p^^v, 1,4- 
v**t^. l,2-i*> h*vx*>. gfsg?^/u, >^ 

;ux?-;u>r h V*/l<¥lf e>*t4. 
[0 0 4 6] *«W©S*rt*«ttWBSm*T/<*- 
>»fiE*ff5l^(*. «*liiaT©»<fTjfcl*a^. ED 

>»©*S»*Sffl±l=l**A<50~500nBa«i:44« 
I^^L, c4x^Rf--^>*T-150~230°C, 5~30» 
Hk SL<li^7 h^U-h±T?150~230°C > 1-2^ 

n*«k«*r»K©±i=fc^it*ai/5?xK*r» 

XI±^**S©15J+ltRl^) f)?M?0.5~Z«m8ti 
ftSttl=SfljL. Zft^-^tfT'TO-ISO-C, 10-3 
0^rs1> SL< l±^-y h^U- h±-C?70~130°C, 1 ~2 

J&©7X^*±IB©ue;x hH±l=^^L. 300nmlilT 
©a**Hfe * Sjfe* 1 ~ 1 00mJ/cm 2 fiS t ft 4 <k ? \zm 
MLtz&, tsv h^U-h±t?70~150°C, 1~2»|«1 

[0047] MICO. 1~5%fh7^fJl-7> : t-'5A 
tKP+i/K (THAH) *i§i«ll©^«ii8E$ffll>. 0.5* 

y««-r*itf. »«±i=bw©/<*->*<»i*s 

[0 0 4 8] *«W©iSK»l-%RftttftlcKlt«. 

t©g&tt*t Lxttfj#imfi (y;5/s?;u»t#r 

2fI«±«fflLfcJS^I±^©^St«S) tJt 
t T^#l*0. 1 ~ 1 SS^S. J: y ff* L < (±0. 15-0. 7 

fflLfcli^tt^©^ftSS) «Wf&*i*. X, *»W 
©S**1«3fci»'te*t»4'©i8SiJ©fti:LTI*. to^Wzf 

« L T tt b #i 4 a^ Jt © WW * S&± (= *M+ -5 
©ftfl-U) l=^LT1~50S», » * L < l*10~25S 

a z«J5i±©»*itttfflLfc»*i«©*tf- 
[0049] int. **t3©aae»fjft*«i«m«TSVJH 

ftis *jBW©a«n*«i»*r»*T«y»tLr 
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Tit* m7L\zxvmo\si>* i-mwmenzit&mtz 
aso.oi~2o%rossHi^b^$ti-5 < , & 

h'Ji?/ -)V7 5 >^ro^^7- 5 fllilCfNaOH. 

[0050] *%w(»mmftfti&i&ttWtt. tt^+icy 
m\z&%nftz®Li&?z>&mw&to.m m^u. 9-7 

> hv-tz>^^y-;k 9- (2-> h*vx h + v) >^ 
;U7>h7"b>. 9- (2-ih+i/ihtv) ^^JU7> 

9-7> h^-fe^^U, ^Pi/^i/ (9-7>h7-tz> 

1,2,10- h'J7"te h*v7>h7iz^, 1,5,9-h'JT-b 
h+'>7>^tX 2,6,9-hUT-tr h+->7>h7-b 
UJ-hiJ^W^^t+vT^ h^-trV, 1.2,10 
<«6> 



- (•yO'/'f^+vTVh^-tr^, 2,6,9-HJ'O 
VV^+vTV h7-b>*A<*lfbtiSo ] , mis® 

5. ] %<D*frhm'MlW.&i±£%ilJaLX&-fa\zmL 
[005 1] 

[ft ffi] **B^|c^5S^^3fei!&W*4^¥5H*Sffi 
±l-[sie^L. «i|K.li150 o C^±lcJp^1-|,i:. TIB 
it 6 Icfto T*HP+ icy U v 5>;U* £ *r-t zitsm t * 
^B^icil^agtil^jtrofe^^SPKA^i:. Wattle® 

[0052] a. *^B^ic«i,a?*iiiijat;yu->^uii 

l-ft o T C*l b 0) it £®t<$lffilsi!& L fciBJg*# b ft * £ 

[0 0 5 3] 
[xt6] 




CH 3 1 

-(C-CH 2 )- 

CH 3 

[0054] xtam^mzm L x imizvm itu 37 > h v-fe >SSicfiH l x u vx h R£ iSii Lfc k r 

[0055] *ivc, zoix.ttito±m<»mmiz y mm* n^xrmku-?xwzi&i*i$>w.ix.!!ic)mwtf5z£tzm 



11 



[0 0 5 6] JEIrC(75S*H»±MI±UvX h!t#JICj#j¥f 

[0 0 5 7] fl. *«ni=fl(«*ttffil:aftlLfeftfttt 

ft*, «s.tfi.8,9-i-'jx lA-tVaf-ts+uMn,* 
T>h i 5-bi'-V>1,8,9-h'JX (2-fc K □*$/"<:/ 

M1«Kff 2,257,442#) . C^aMbft^ifftlijitt 
Wfcl«*»l*#*fl****l::iBHLT±E«>*'J v 

ffl Lt=»fti=i±»ffiai-e u h tmm lt 5 rot- 
[0058] jaTi=ftja«L *tt«aoftt«flt*ifr 

*»W*KI=#«l=lllwr436<. J: y 

[0 0 5 9] 
[36JS0I] 

£j«fc|1 2,6,9-h'JX (4-t KP+icKi-'Z-f m 

(Di&it'OVfr 190g (1.5*>U) , p-t h'P+'>$ 
B#l£ 200g (1.2*;u) atfKKA'J^i* 165 g (1.2 

S7thV 1200n|tfl;Md1£\ UftlHtt*, 
SSiE, £f&$i*fc« *flft*rttiaea»IU StiSS 400 
mlSaiaiLT, *1000nl*aAU »B», #* 
Lfco ttMtaML. 3Sa$*IHb7-K'J^A 60g 
(1.5^;U) . tK 1000ml^u:x^/-;u 500ml ^blSS 

& 200ml £j±AL. P H1 iLTfftliaSiMlU rtft 

'/SIH 195g*efi***i: LTttfco mp. 191.2 
-192. 6°C, 

'HNMR 5 ppm (CDC 1 3 -DMS0-d 6 ) : 5. 1 0 (2H, s, ArCK,) , 6. 9 
2(2H, d. J=8Hz, Ar 3-H, 5-H) . 7. 13-7. 51 (5H. m. 
*) , 7. 86 (2H, d. J=8Hz, Ar 2-H, 6-H) , 8. 65 (1H, bs, OH) . 
IR(KBr$e) vm' : 1675(C00H). 

[0060] ( 2 ) ±E ( 1 ) T?*#fc4-^ > v;M-*v£j& 
#B8 16g (705 'J^;u) &mit*?u> 50mii=»as* 
*, Cttlcigte^*-^ 20. 6 g (1735 y=E;U) £&A 
L, KKHK-S^^HM^TS K2M*»BILT45~ 
50"C-ei »m«#E*£-t»rfctt. IS-e-SSiLfc. 
-SttML U ^<7M-*>v;U:?Mrv$ 

lii^D7-f K 17.3g^6feigStLr^fco 

[0 0 6 1 ] (3)2,6-i?t Kn**>-9-7> r-PV 5 
g (22 5 'J ^U) %\£>)i» UOmli: MJx?-;U7 5> 

8. 8 g <D&ammz®mL. z*nz±& ( 2 ) -en.*:*-* 
y;m i /«iii^n7'fKn.0i (69 5'j* 



;W J'>i^7a»Lf:. 100tTf5l»IBI«tfS 
Sa&ft&tt. Ni&Wi 600ml if r=a 

AL, ^t>^L/> 250m!t?atBUfco i£<b*^U:/Jl 
$1 Nt&gg 600m|-C1@» tefO&iS* 500mlT?3[Hgfe;f 

ft, £X1£ft7£L. SSAtttt 26g *n-^*-y->/-f 
K7t (1/2 [V/V]) Ax&t6*fc*1*\ 2, 

6,9-HJX &-*>i?n,***s'<>V4 7> 
7.45gtftfi«afcLT*lfc. mp. 219-22 

1°C„ 

'HNMR Sppm(CDCI 3 ) : 5. 15(2H, s, ArCH,) , 5. 17(2H, s, A 
) , 5. 20 (2H, s, ArCH 2 ) , 7. 03-8. 40 (34H. m, 3?§at* 

*). 

IR(KBrffi) van"' : 1728CCOO-). 

[006 2] (4)±E(3)T?»fc2.6,9-hyX (4-^> 

y;u^-#i"<>'/-r;^^-» 7^h7t> 6.2 g (7. 
35'J^U) h7t KP77V 250ml lcjg»*-&fc 

5%A 7 y9A-si ii.5g«ieaiLttattEtt 

ttSatiU SSO)llfeigi. 4.2gJn-^>/f h 
7t Kd^VSjS (1/5EV/V]) ^PMSULT 2,6,9- 
r-'JX (4-t l?n**,*^V<<i\,***s) 7>h7*> 
3.0gt*Jtft»*i:Lr»7>:. mp. 238°C „ 
'HNMR 5 ppm (DMS0-d 6 ) : 6. 90-7. 04 (6H, m, (Ar 3' -H, 
5'-H) x3),7.50~8.29(12H,m,7V h^-b^BS 1-H.3-H, 
4-H. 5-H. 7-H. (Ar 2' -H. 6' -H) x 3) . 8. 67 (1H, s, 7 

>h5-b>ES 10-H),10.60(3H,bs,0Hx3). 
IR(KBrSJ) v cm" 1 : 3392 (OH) . 1 699 (C00-) . 
[00 63]ftfi)cfiiij2 2,6-tf* (4-t KD+5"5V-; 

(1 )2,6-vt Kn+v-9. 10-7> h7*/ > 3g (12. 
55 U^EJU) Xi;«f*JKH*'J'7i» 23g^T-b h> 400 
mUzMMtSM. m%T<i>*?J\,%LM 20g (1585 'J^E 

a-e-KScllft, S(E**!** 850ml if l:SAL, ff* 
ii$S«!, ^SLTfflieBl 3.1g^Bfi<ife a l<tL.r# 

*i/-9,10-7>h7^r^> 2.7g*Jt»fiJii:Lr» 
fc. 

'HNMR 5 ppm (DMS0-d 6 ) : 3. 97 (6H, s. CH a 0 x 2) , 7. 43 (2H, 
d. J=8Hz, 7>h7*/>S 3-H. 7-H) , 7. 61 (2H, s, 7 > K 
1-H.5-H),8.17(2H,d, J=8Hz,7-V h7+y > 
S 4-H.8-H). 

IR(KBr^) t/om' 1 : 1668(C=0). 

[0 0 6 4] (2)±SB(1)-e»fc2.6-i?y h + v-9,10- 
7> h^*^ > 2.7g (105 i)*M ^25%7> ; E-7 
tK 92mll::SSS£-t!\ ctil=ffit&* 10. 2 g (156 5 
;u) &TJt«EK»" 57KfO* 130mg^^ttlL, 70 o C"ri7B# 
f^mW&m^ittz. ^9ft, SfSi«^1 Nfit8 40mir- 



12 



*gSLT2,6-iJy h*">7> h^-fe^ 1.3g£3S*lfe,il 
«k LTftfco 

'HNMR 5ppm(CDCI 3 ) : 3. 80(6H, s, CH 2 0x2), 6. 51-8. 2 

0(8H,m,T>h7-b>^*». 

IR(KBrtt) vcnf' : 1613, 1577. 

[0 0 6 5] (3)±E(2)T5»fc2,6-i» h + '>7>h 
7-tr>1.22g (5. 1 5 'J^/lO *«ft> * U> 30«lf= 
I85t, SJUt*^* 3.2g (12.8= >J*M (Di&it 
(10ml) ®®£-GO°CT>ffiTLtc, iTFtt. 5 

*at*<n=aai=RL. ft* 2oomi*i= 

SALT, tfrttAftWRU **. IH*l,Ta2.6-S?t: 
KD + ->T>h7-b> 0.85g£ft*§ej|i:L-tftfc„ 
'HNMR <5ppm(DMS0-d 6 ) : 6. 07-8. 15(8H,m, T> H^-fe 
>«**). 9. 65 (2H,bs,0Hx2). 
[0 0 6 6] (4)±E(3)-el#fc2,6-S>fc h*P*«>7> 
h^Hz> 0.82g (3.95 U^W £fcf'J v> 15mllri§ 
PL. ztW^fiEfll 1 <0(2)T*fSfc4-*>v;i/;?h*v£ 
Hfi9n7-f K 2. 12 g (8. 58 5 'J ^EJU) £j£ttlLfc 
h 'J i^JUT 7 5 ^ 1 g ^20°cr'iSTLy-_o 3)?L^9 
0~95°e-C8f$RSlEl££tK ftam. ftttit 400b I «lc 
S(S**ffiAL. *fc**u:/»tfiLfc. £«»£** 

[StJSffl : C-200 (fDftttSxSMOiftfi 

*) ; : n-^*-y-i//*ft>^l/>=7/1-2/1 - 

1/1 -1/2 ] LT2,6-tfX (4-'<>v;U^+v'<>7-< 
JW**S/) 7>h7tV 0. 56 g LTft 

fc. 

'HNMR <?ppm(CDCI 3 ) : 5. 09(2H, s, CH 2 ) . 5. 17(2H, s. C 
ty , 6. 82-8. 66 (26H, in. ^SBS**) . 
IR(KBrie) vera"' : 1732(000-). 

[0 0 6 7] (5)±E(4)T?ftfc2.6-tfX (4-*>VJl> 
Vf-OU^i') T> h7-bV 0.56g (0.88 

s 'j=e;u) zm^x-gtitmi <d(4) tmrnzLxmrns 
fbRU^mim^s 2,6-ex (4-t KD**>"tv/-r 
T>h7-b> o.36 g £&itfeii6gi:L-cft 

fc. np. 324°C . 
'HNMR <5ppm(DMS0-d 6 ) : 6. 63-8. 97 (16H, m, 3? §8* 
*).10.48(2H.b8. 0Hx2). 
IR(KBr«) i/cm 1 : 3405 (OH) . 1 701 (C00-). 
[0 0 6 8]^|3 1,5.9-HJX 

(1)1,5-vt Kp*v7> h?*/ VlOg (41.65 U^E 
M »tf*fc»-«45« (2375 M^U) £itBg 150ml 
K!HjS*-h!\ C*il=16~20°C-eaitBK 90ml £&A LT 

4b»ib«i*. ast. s* si-e-sniLfe 

ft. StdftSPL. «ftilA$*B. *3fc. (6HLT1.5- 
vt Kp*v-9-7>Kp> 8. 0 g tttttfiftHKB t L 

Tftfco rap. 231~233 0 C„ 



'HNMR 5 ppm (DMS0-d 6 ) : 4. 20 (2H, s, CH 2 ) , 6. 87 (1 H, d, J= 
8Hz,T> hv-izVBS 6-H),7.09(1H,d, J=8Hz,7> h^-b 
>Ji 2-H),7.19(1H,d,J=8Hz, T>hv-b>SI 4-H).7.35 
(1H,t,J=8Hz,7X/ h^-teV® 7-H),7.57(1H,t, J=8Hz,7 
>>7-b>at 3-H),7.69(1H,d,J=8Hz, T^h^-trVSS 8 
-H) , 10. 23 (1H, bs, 5-0H) , 12. 97 (1H, s, 1-0HJ . 
IR(KBrjffi) j/cnf 1 : 3338 (OH) , 1 633 (0=0) . 
[0 0 6 9] (2)±E(1)T-ftfc1,5-vt Kp + v-9- 
7>I-P>2.3g (105 'J ^U) £ t° U v> 45ml <!: h 

«0 ( 2 ) T?# 6 *lfc4-* > 5> ;U*-*->S*MI* P v -f K 

8 g t '>*-soisjp l . 9o°cx* 5 mrmn&it * * 
fco ss-e-acttM*. sfS&^i N&& 3oom*i=a 

AU (Hfc^fl/^*BLfc, U J»* 

Stilly* 5/^A-ee«*. »fll£g£U Btttft? 

[ftttffl : 73-^1, C-200 (*1%MKx£(*) 
S5n D n «) ; SSiiS : Lx V=1/1— 1/ 

3] LT1. 5, 9- HJX (4-Ov;U^-+v'<> , /'r;U^ 
+v) 7>h?-fcrV 2.0g*JtfeeStLT»fc. 
np. 240~242°Co 

'HNMR 5 ppm (CDC 1 3 ) : 5. 00 (2H. s. CH 2 ) , 5. 03 (2H, s, C 
H 2 ) , 5. 23 (2H, s. CiJ 2 ) , 6. 67-8. 54 (34H, m, 7?H^*m) . 
!R(KBr|£) uan' ■ 1735CC00-). 

[007 0] (3)±E(2)"Cl»fc1.5.9-HJX (4-^V 
i>IU**S/'C> , /<;i»**^) T>h7-tr> 1g (1.1 
45'J^;U) *ffltxT*l««1«>(4)tni»l=LTl«ll 

t h* P 7 7 V/n-'s > 6 fflSH L T 1 , 5, 9- h 
'jx (4-t h*o+->K>>;^ji,t+-» rvhv-trvo. 

5gt*JtftlS*tLr1»fc. mp. 326°C 
'HNMR 5ppm(DMS0-d 6 ) : 6. 55-7. 06(6H, m, >gS 
(3-H, 5-H) x 3) , 7. 32-8. 23 (1 2H, m, 7 > h 7 * >2S 2-H, 
3-H. 4-H, 6-H, 7-H, 8-H X r/K V-tf >BS (2-H, 6-H) x 3) , 8. 
65(1H,s,7> h7-t>^ 10-H),10.41(3H,bs,0Hx3), 
IR(KBr^) i/crn"' : 3408 (OH) , 1 702 (C00-) . 
[007 1] g|$«i|4 1,2, 10- h 'J X (4-t KoJf> 

^v/'T^+v) 7>h7-b>ro^* 

(1)1,2-vt KP+v-10-7VhP> 2.26g££)$0i| 
1 ®(Z)tlbtlfc4-'<>yAt+ySIfl9P7'f 

ftftStfrH. ft b^fcffi^i, 3.5g^*7A^!lf [* 
mm : 7a- 7 > C-200 ; : n-'s+-7->/lg1b> 

^U>=4/1-2/1 -1/KV/V)] L-C. 1,2,10-hUX (4 

-'<>ymy'<> , /-f^+v) rvh^-tv 1.6 

g£ftfe«£BfcLTftfc. 

'HNMR 5ppm(CDCI 3 ) : 5. 09 (2H, s, CH 2 ) , 5. 1 6 (2H. s, C 
Hp , 5. 23 (2H, s. CH.,) , 6. 91 -8. 44 (34H, m, 7 > h 7 -tr >S 

IR(KBrSS) i/om"' : 1740(000-). 

[007 2] (2)±E(Dt?ftfc 1.2, 10- h 'J X (4-K 
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>V/\,**i"<>V'( ;M-**» 7>h^-b> l.54 g 

(1.85 gt;H ^ffl^T^fiE0l|1 (0(4) fcl^HSlcLT 

ftMJiTcs^saa^e^. o.92 g £ 

1,2,10-MJX (4-t h , P^y'!> > ;-(mv) 7> 

'HNMR 5 ppm (DMS0-d 6 ) : 6. 79-7. 08 (6H, m, * 
(3-H, 5-H) x 3) , 7. 49-8. 29 (1 2H, m, * >-tf >8 (2-H. 6-H) 
x 3 > t- =z> -fe >Jg 3-H, 4-H. 5-H. 6-H. 7-H. 8-H) , 8. 

59(1H,s,7'>hv-b^ 9-H),10.59(3H,bs. 0H.X3). 
IR(KBr^) i/cm-1 : 341 3 (OH), 1706(000-). 
[0073] 2.6,9-MJX (4-t h'P*y- 

3-> h+v'<> > y-f;u^-+-» 7>h7-tz>OT^fi£ 
(1)4-t Kn + v-3-> r-*i/£j&§SS 25 g (0.15* 
;u) ;u 150mllc@^L. -ftlc 2 N7k6M:;r- 

h U ^^jcjgJS 74. 3 g (0. 15*;U) RUmtO^JU 
56.5g (0.45*JU) ZMfLT 1 ft&\mftm%i£lttz'lk. 
5 N7K^b± h 'J OA?kig« 150ml ^filitilSSETI^igT 

®*LT^I-7K 300ml £;±AU I^T-pH 1 t L 
tzik. tttti&m®. Tkzfc. lt«UT4-'<>^U^+-> 

-3-> h+->$m#® 22. i g &m&&&kLxm 

iz. mp, 171-172. 5°C 

'HNMR S ppm (DMS0-d 6 ) : 3. 81 (3H, s, % 0) . 5. 16 (2H. 
s, % ) , 7. 13 (1H, d, J=8Hz, Ar 5-H) , 7. 33-7. 44(5H. m, 5? 
Wm*m) . 7. 47 (1H. d. J=2Hz. Ar 2-H) . 7. 54 (1H. dd, J=2Hz 
SUttHz.Ar 6-H). 
IR(KBrSS) I/cm., : 1676(C00H). 

[0074] ( 2 ) ±85 ( 1 ) VfttzA-* > v;M"+ v-3- 

> h*->£j! > §S? 22.3g (86. 3 5 'J ^U) t&itT* 
-;U30.8g (0.26*;U) frbfiE-5!i>§;«£l&*lcan;g 
U 60~65°CT'2^P H im^JSlS$-a-fc o fsLKWi 
^;S^L4-^>i;;^+->-3-> h+vS,liI^7D7 
-f F 23.4g£;<ytfeimtt B B H <tLTji/-;:, mp. 63-65 

[0 0 7 5] (3)±SH(2)-C#fc4-'<>^;U^-+v-3- 

> hJpi/SlLSMfP^-f K 10.1 g (36.4 5 >J=EM 
<h2,6-vt h*0*v-9-7>(-0> 2.2g (115 'J* 
M tZm^TSf&Ml 05(3) t^lcLTJSffrX^ 

2.6,9-h'jx (4-^>^;^+v-3-^ t- 

liLtffc. mp. 186-189 0 C o 
'HNMR dppm(CDCIj) : 3. 96 (3H, s, Cj^ 0), 3.99(3H.s.C 
H 2 0) . 4. 00 (3H, s, CHjO) , 5. 25 (2H, s, Ar-CH 2 ) . 5. 27 (2H. 
s, Ar-CH 2 ) , 5. 29 (2H, s, Ar-CH 2 ) , 6. 93-8. 09 (30H, m, 
* >-bf VBStK^) , 8. 39 (1 H, s, 7 > h =7 * >SS 1 0-H) . 
IR(KBr^) vcm-1 : 1736(000-). 

[007 6] (4)±|E(3)-C?^fc2,6,9-r-';x (4-*> 
v;U**v-3-;< h*i"Ov/-Ol~f-*v) T^h^-tr 

> 2.4 g (2.525 zm^T-smmi owtm 



1.6gJf7t KQ7 7>/n-^^>S&frbSig,S 
LT2,6.9-|-'./X (4-t Ka^v-3-y h+v-OvZ-T 
;M"*v) T>h7-t> O.gg^Hfe^tLTff 
fc„ mp. 206"C (ttfl?) o 

'HNMR 8 ppm (DMS0-d 6 ) : 3. 94 (3H, s, CH 2 0) , 3. 97 (3H, 
s.CHj 0).3.98(3H, s, CHj 0), 7.01-8. 39(15H.m. *<>-t? 
>S7K^),8.78(1H,s,7> hv-b>^ 10-H), 10. 33(3H, 
bs.0H.x3). 

IR(KBrJS) van"' : 3374 (OH), 1728 (C00-) . 
[0 0 7 7] £fi£0i|6 1.2,10-HJX (4-t KP+v 
^<>-ri>7.;u*-^Jr-v) r> K^-trXO^fiE 
(DTK&fcT-hU^A 9.61g (0.24*;!,) 55ml Iz 

'J<7A40g (0.17*;i,> £g?g£t!-fc,, JKUT-t^b'* 
>i?;U27.6g (0.22*^) a>x$/--;u (35ml) jgjfc 

L. #r[iJ,H£ailDL 7Kj*. &&LT4-'<>t;,M-*v'< 
>4f>*JU*>&7-MJ^A SS^g^afelBaiLT 

[0 0 7 8] (2)±IB(1 )H®tz4-'<l>V)\,**ris'<> 
h'J^A 30g (105S 'J ^E^U) £Jg<b 
^?t--;U46g (3875 'J*;U) ttJ|-45°CJilTt?^-4rlrSs 
ML, CtilcN.N-^y^^^ATS K 0.5g£,tAL 
tz'ik. 50~60°CT-3.5I$RS1. 4 &P B TO»S;jft£l£ 

>V)\,**r*/'<>-e>?.)\,7fr-)\,<7 n?* h* 29. 1 g ^ 
SfeiBHtLT^fc^ mp. 95-97. 5°C 0 
'HNMR ppm (DMS0-d 6 ) : 5. 10 (2H, s, Ar-CH 2 ) , 6. 95 (2H, 
d, J=8. 8Hz. 7f S3S 2-H, 6-H) , 7. 29-7. 43 (5H, m, t^SStK 
m) . 7. 54 (2H, d, J=8. 8Hz, TffS 3-H, 5-H) . 
IR(KBr$£) vcm' ] : 1370, 1190, 1170. 
[0079] (3)1,2-vt KD+v-10-7> hP> 4 
g (17.75 Ut^) ^^b^^U^IOOmlt^S^-tt, 

cftic H.ix^T'sv 6.2 g (eis'j*^) sax 

ctilc±fB(2)r*m;4-'<>-y;^+->-<>-if>x 
7U^x;u^p^-T K 15.8g (SSS 1 ;*^) £5~10°C 
■V'J>m-1-3%toL. 18~23°CT*5^1i1f5lS^, £fl 
t'-tttILfc„ 5.ltfc£i&it*T\s> 50mlT'»ai 
L. ^b^^U>S^0. lN^S70mlT?l El. l&foft|^ 
7K^7" h ') OAfcmm 70ml V 1 @, 7K 70ml T- 1 a*;* 

mm%%L. m^>Mz^mmm i8 g ^*vA^it 

[3t«« : 7 C-200 (IDjfcMKxIIKttOna 

*) ; ;tSt;lE : n—s^-y-V/^b^ ^ UV=4/1-»3/1 - 
2/1 (V/V)] LT 1,2,10-hUX (4-^>v^+->^> 
•tf^X/U^x/U^+i/) T>h7-t> 5.75g^Hfe$g 

'HNMR 5ppm(CDCI 3 ) : 5. 07 (2H, s, ArCH. 2 ) , 5. 18(4H, s, Ar 
CHj x2), 6.82~8.05(33H,m,7J§Bg7km, <&L, %W 
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m H-10**<).8.49(1H.s.*M H-10). 
IR(KBrtt) fcnf' : 1370, 1195,1170. 
[0080] (4)±|2(3)T?#fc1,2.10-h'M (4-* 

>yju**i/*>-tf>x;u*-;u;*-*v) 7>hv-b> 

3.8g (4 5UtW h7t Kn77> 80ml 

10g«iSftlLtta 

*5A»st yearn ■. 73-^ c-200 ; *** : ^ 

/^L/>/>^/-;W=20/1(VA)] LT. 1,2, 10- hU 
x (4-t Kpdrv'<v-tf>7.;i/7t^-;i'^-*-» 

T>h7-tr> 0.85 B fc*felS*i:LTl»fc. 'HNMR 5 
Ppm(ttF>-d 6 ) : 6.89~8.14(18H.ftX«**.fflL.3f 
58 H-10*K!<),8.44(1H,s,^Sa H-10), 9.74(1H,b 
s, OH) . 

IR(KBrtt) i/cnf' : 3440 (OH) , 1 370, 1 1 90, 1 1 67. 
[0 0 8 1] £fi£0|7 1,5,9-MJX (4-t KP*i"< 

vHf>x;u*=.;u^-*^) t> hz>-t?^cn£i$. 

( 1 ) £j*M 3 O ( 1 ) T-fcfcl, 5-v t K P * v-9-7 > h 
PI/ 1.5g (6.65 M^U) *mt*=f- U> 40ml4>lzi§ 
10 o CKlT-e h'Jx^;UT5^ 2. 33 g (235 U 

i?;u;i-*S" i <v-t?vx;u*=.;u$ p^-f K 5.9g (20.8 

£8~12tT"J>S-3-3jSinL. £fi!c#]6<7) 

(3)fcH*i=Lrs(Ea«**3itfii\ ^e>*ifcfij* 

1**J 5.2g« *J7A#St [£8*1 : 7 3-^ C-200 

-ffc> ^ U^=8/1— 4/1 -1/1 —1/2 (V/V): LT1,5,9-h 
(4-^>i;;u;t-*:>*>-b*>x;u*-./u**S/) r 

'HNMR a ppm (CDC I ,) : 4. 85 (2H, s, ArCH 2 ) , 5. 02 (2H, s, Ar 
CH 2 ) , 5. 1 1 (2H, s, ArCH 2 ) , 6. 69, 6. 88, 6. 95 (#2H, #d. S-J= 
8.6Hz(*<:/-tfVffl 3-H.5-H) x3),7.02~7.87(27H,m, 
>-tf>« 2-H.6-H) x3),ArCH 2 x3 Stf7> h^-feVSI 

2-H, 3-H, 4-H, 6-H, 7-H, 8-H) , 8. 38 (1H, s, 7 > h =7 -fe >SS 

10-H). 

IR(KBrte) i/cnf' : 1378, 1192, 1170. 
[008 2] (2)±8B(1)-CfSfc1,5,9-HJ* (4-*> 

0.5g (0.55 'J *;U) tffl^r*««l6(D(4)tH«l= 

ur»«a7c*i;*ft«s mv Mtasoi. 5, 9- h u 

X (4-t KP+v'<>-t?VX^/1x-;U^|-+v) 7>h7 

'HNMR (5ppm(7th>-d 6 ) : 6. 55, 6. 72, 6. 77(#2H, =&d, <&J 
=8. 6Hz, 3-H, 5-H) x 3) , 7. 09-7. 89 (12H, m, 

TVhv-bvaS 2-H, 3-H, 4-H, 6-H, 7-H, 8-H Stf'O-tf 
ViS (2-H, 6-H) x 3) , 8. 28 (1 H, s, 7 ^ h =j -fe >« 1 0-H) , 
9. 62 (3H, s,0Hx3). 

IR(KBrSS) v era"' : 3418 (OH) , 1 367, 1 1 92, 1 1 67. 
[0083] ^8 2,6, 9-h'JX (4-t KP+->'< 



(1)2,6-vt KP^->-9-T> hov ig (4.45 
JW Slf'Ji^ 20mlSt;^t>^U> 27ml 

10°CWT-C h'JX^;UT5> 1. 56 g £55*01,7= 
£$0|6<D(2)T'#fc4-*Vv;U**vK>-tfVX 
a-;^07-f h*3.94g (13.95 'J^yU) £8~12°C 
T*'>ao*-o>57JQ L» £fiE0>J 6 © (3 ) t Wimz L t5(ES 
IflMMtfrlV ^bftfcffiiBl. 3.3g^*7A»St 

: 9 3-^;U C-200) ; : n-^**>/ 

£<b^U>=8/1-2/1 -1/1 (V/V)] U fc^-en-^* 
* >/K5tx^;uA> b Big^ L T2, 6, 9- h 'J X (4-"< > 

1.2gt*ltfil6»iLT»fc. mp. 163. 5-165. 5°C 0 
'HNMR <J ppm (CDCI 3 ) : 5. 07 (2H, s, ArCH 2 ) , 5. 1 1 (2H, s, A 
r-CH 2 ),5. 18(2H.s,ArCH 2 ),6.99~7.09(7H,m, ("O-tfV 
m 3-H, 5-H) x 3 &U7y H^-b^SS 7-H) , 7. 17(1H, dd, 
J=2.2Hz &tf J=9.5Hz, 7> h^-trVBI 3-H) , 7. 28-7. 4 
6 (1 5H, m, x 3) , 7. 49 (1 H, d, J=2. 2Hz, T > h 5 -b > 

SS 1-H).7.61(1H,d, J=2.2Hz,7V h^-feVSS 5-H), 7. 75 
~7.84(6H,m, (*>-£>« 2-H, 6-H) x3), 7. 87 (1H, d, J= 
9.5Hz. yx/hv-trv® 8-H), 7. 96 (1H, d, J=9. 5Hz, T> 

h7-tr>S 4-H),8.24(1H,s,T>h7-b>S 10-H). 
IR(KBrK) v cm.) : 1371,1192,1170. 

[0 0 8 4] (2)±Se(1)T'^fc2,6,9-h'JX (4-^> 

i.05 g (i.is'j^u) $m^T£f&mf><n(4) tmm 

U>*x itlSt, K«SLT2.6,9-KUX (4- 

0.4g£«iafeiB B H a tLT:!ffco mp. 192~194.5°C («■ 
») . 

'HNMR <5ppm(CDCI 3 ) : 6. 91-7. 01 (6H, m, ('O-fe* >a 
3-H, 5-H) x 3) . 7. 20-7. 27 (2H, m. 7 V h 7 -tr >S 3-H, 7- 
H),7.39(1H,d,J=1.8Hz,7> hvHz>^ 1-H) , 7. 63-7. 7 
4(6H.m, (^<>-fe*>B5 2-H, 6-H) x3),7.79(1H,d, J=1.8Hz, 
T> h7-b>JS5-H),7. 93C1H, d. J=9. 5Hz,T> h^-feV 
£S 8-H) , 8. 15 (1H, d, J=9. 5Hz, 7 > h ^ -tr >JS 4-H) , 8. 66 
(1H,s, T> h^-trVS 10-H), 10. 88C1H. s, -OH), 10. 91 (1 
H,s,-0H),11.05(1H,s.-0tD. 
IR(KBr$£) vom"' : 3401 (OH). 1363, 1188, 1167. 
[008 5] #$#19 2,6,9-h'JX (3,4-vtKP* 

(1)3,4-i;t KP+i/SSSK 25.4g (0.17^;u) £ 
x$iy-;u (250ml) C*tl=5N*K<b^ 
h'J^AAit^ 270miaO : ^'(b^V^;u 102g (0.81^ 

;u) taALT6B»maitaast!-fc. stE^, ^;si^ 

!f?3U -1S«CS^. ;l^St 40ml£;tALT«fttl H l£ 
ilfeL, S&x* j$V ME^<tLT3,4-v-Oi; 
;i-t*y$lii 38.2g***fi|SaitL-C#fc. mp. 
184~186°C„ 
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'HNMR 8 ppm (DMS0-d 6 ) : 3. 38 (1 H, bs, -OH) , 5. 1 8 (2H, s, A 
rCH 2 -),5.22(2H, s,ArCH 2 -) , 7. 16 (1H, d, J=8. 8Hz, 
■tf V® 5-H) , 7. 30-7. 57 (1 2H, m. * >•»£>«**) , 
IR(KBr^) v cnf ' : 1679(C=0). 

[0 0 8 6] (2)±I5(1)"CWfc3,4-i;'<>v;yU7(-+v 

£&§B£ log oosu^/u) «tSlb^^-;u io. 7 g 

(905 'J*;!/) A^e.fi!c-5^^iS$-^/7lz»nSlftU. 85°ce 
1 BtlfclfcfSStffc^ Sf5^^S*i^HLT3,4-C;K> 
ymvSlfi9P7^ h* 10.3g£a&*SI.i:L 
Tflfc. mp. 92. 5-94. 5°C„ 

[0 0 8 7] (3)±SB(2)T^fc3,4-v'<>v;U^+i/ 
Slfifn7-CK5.2g (14.65'J*;U) i:2,6-^t 
h*D*->-9-7> hP> 1g (4.45'j*;U) £fl3l^T 

1 (3 ) t mm\zmm lt Ecfc&tfsmg* ^ 

l\ ff&tife&ttA 5.4g^^<b^^UV/PSx^jU 
S3* (1/4[V/V]) ^6H«*LT2 1 6 1 9-h'JX (3,4-v 
^>i>;u^-+->'<>V r 'r;u^-+-» T^h7-tz> 3.4g 

JHft^StLTflfc. up. 189~191°e. 

'HNMR <5ppm(CDCI 3 ) : 5. 20-5. 31 (12H, m, ArCij 2 x6), 

7. 14-8. 05 (44H, m. *>-tf >&*$) , 8. 21 (1H, d, J=9. 2H 

z.7^h7-br/» 4-H).8.58(1H.s.T^h7-t2>S 10- 

H). 

IR(KBrtt) fcnf' : 1733(000-). 

[0 0 8 8] <4)±E(3)T?1»fc2.6,9-h'J* (3.4-5? 
'<Vi?^*->'C^7'fJl't* > » T>h7"b> 2g 
(1.75 V^U) *ffllvC*fcMM 0>(4)<tp]tiK&«! 

tKP77>/n-^*t^IS (5/7[V/V]) frbiftl 
LT2,6.9-h'J* (3.4-S?t Ko+i/K>'/-f;u^ 
v) 7>h7-tr> 1.Zgt**feeJit LTl»fc. m 
P. 233 °c (»f¥) . 

'HNMR <Jppm(DMS0-d 6 ) : 6. 87-8. 08 (14H. m, 3?§iBS) , 8. 
27 (1H, d, J=9. 2Hz, TAiVM 4-H) , 8. 67 (1H, s. T > h 7* 
>Hg 10-H),9. 77 (6H, bs, OH x 6) . 
IR(KBr$l) i/cnf' : 3365 (OH) , 1 701 (C00-). 
[0089] gmmW 1,2. 10- h 'JX (3->QVU-4- 

(1)3->7P;U-4-t h'P+v$,lfS-l/Z*««! 25g 
(0.14t;U) iiSlfiVS^U 52.3g (0.41^/U) 
HT£*« 1 OT(1 ) £H1f 1= LTS(6fttf«tta*fT 
IV 4-*Vi?/U^->-3-*p;|,SA«| 20.4g£G 
fiMtLtSfc. mp.211~213°C 
'HNMR d ppm(DMS0-d 6 ) : 5. 30 (2H, s, ArCH 2 0-) , 7. 34 (1 
H, d, J=8. 4Hz, 5-H) , 7. 37-7. 49 (5H. m, 3f#Jl7K 

*). 7. 88 (1H, dd, J=1. BHzatf J=8. 4Hz, 3?#J§ 6-H) , 7. 93 
(1 H, d, J=1 . 8Hz, 5?SSS 2-H) , 11. 15(1 H, bs, -COOH) . 
IR(KBrffi) ucnf' : 1683 (COOH). 

[0 0 9 0] (2)±E(1 )t*nk4-'<>i»\,**i>-3- 

^n;uSSS»2.0g (7.65 'j*;u) %m^X£fiim 
i <o(2) £E«i=LTE£;&tf«fliJi£mv 4-*>$? 



;M-*v-3-£ a;u£a§l*? P7<f K 2,1 g £**8fi 

gat LT?#fc„ mp. 78~80°C„ 
IRCKBriS) I/on-' : 1751(0=0). 
[009 1] (3)±ffi(2)t?^fc4-'<>i;;u^-+'>-3- 
^D^SlfS^n^-C K 1.6g (5.75 U*;U) £1,2 
-vt Kp + ->-10-7> hP> 0.4g (1.75 'J*;u) £ 

ffl^T^j««ij 1 (3) tmm~ LnsLfcRMttmifT 

l\ fc&ftfcttf&Ii Uit*5A»l [%«M: 7=1 
-y;u C-200 (*]%ftSx*(tt)fta«) ; g*K : n- 
^*-9->/£ft>^UV=4/1-3/1 -1/1 (V/V)] LT1, 

2, io- h ux (Mvy^ez-H p;u^>y-r ;u 

7>hv*V 0.66g«ftKft«A&Lr« 
fc. mp.106~109 o C o 

'HNMR 6 ppm (CDC 1 3 ) : 5. 1 8 (2H, s, ArCH 2 0-) , 5. 25 (2H, 
s, ArCH 2 0-) , 5. 33 (2H, s, ArCH 2 0-) , 6. 91 -8. 46 (30H, m, 
*:>-t?>SUK*),8. 49 (1H, s.r> 9-H). 
IR(KBrSg) van' : 1743(000-). 

[00 9 2] (4)±K(3)T*ftfc1.2.10-MJX (4-* 

> 280mg (0.45 'J =E;U) Sffl^t^fife« 1 © (4) 

*iwLT»«asai;tt*a6fiL\. 1,2, 10- mm (3 

-/7 P ;U-4-t h'P+vKV'^atv) 7> h7"tr 

> 0.2g*SfeJSSi LTf#fc„ mp. 238 °C, 
'HNMR 5ppm(7-b K>-d 6 ) : 6. 98-8. 41 (15H. m, 
7K*),8.52(1H,s,7> h^-feVES 9-H) , 10. 41 (3H, bs, -0 
H). 

IR(KBrSJ) i/om"' : 3382 (OH) , 1 747 (C00-) . 
[0 0 9 3] £fiE0M1 1,2,10-HJX (3-tb*P*v 
-4-/^^K>V^;u^-^.» 7>h7t>©^« 
(1)3-t Ka*i/-4-^^-;u«*M 20. 3 g (0.13* 

;u) tifiit'OS^u 50.8 B (0.40*;i/) tffl^r^* 

fcl§ B B B ^x^/-;u^f,S*£aLT3-'<>v^+v- 
4-*7^£S#BM5.0g£efe*£ B B B i:LT»fc,, mp. 15 
9~161°C 

'HNMR 8 ppm (DMS0-d 6 ) : 2. 26 (3H, s, Cflj) , 5. 1 8 (2H, s, Ar 
CH 2 0-) . 7. 27-7. 43 (6H, m, ■< U-if^M&U^m 5-H), 
7. 47 (1H. s. 2-H) , 7. 51 (1H, d, J=7. 7Hz, 6- 

H). 12.81 (1H. bs.COOH). 
IRCKBrtt) con-' : 1690 (COOH). 

[0 0 9 4] (2)±IB(1)T'?tfc3-'<>v;U^v-4- 
>^/US**H 3.0g (12.45 'J^E/U) «ffltxTS«fl 

/l-t*y-4->f^IfS^P7-f K 3.12g^»m 
fegltLTSf:. mp. 49~51°C 0 
IR(KBr^) v cm"' : 1741 (0=0). 

[0 0 9 5] (3)±fB(2)-t?#fc3-'<>v^*v-4- 
tf-lMAWmtnyJ K 2.85g (10.95 'J ^yU) <t 
1.2-vt KP+V-10-7V hPV 0.75g (3.35 'Jt 
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-y;uo-2oo : mmm : &it**U>l LT 1,2. 10- h 

T^hv^ 160mg^Hfe*g B B B iLT«fc„ mp. 132-13 
5°C 0 

'HNMR Sppm(CDCI 3 ) : 2. 17 (3H, s, CHj) , 2. 27 C3H. s, C 
Hp , 2. 31 (3H. s, CHj) , 5. 03 (2H, s. ArCH 2 0-) , 5. 15 (2H, s. A 
rCR, 0-),5. 24(2H,s,ArCH 2 0-) . 7. 15-8. 07 (30H. m, 
SS*m).8.45(1H,s.T>h7-tr>« 9-H). 
IR(KBrl£) j/crtf' : 1 737 (C00-) . 

[009 6] (4)±B(3)Ul»fc1.2.10-h'JX (3-* 

> 150mg (0.175 >J=EM tffll^*«1(D(4)iH 
flSKL-CSjc, &«l«£mv 1.2, 10-h'JX (3-th* 
P*£/-4-.*^;u*>yV;U:*-*->) TV f-7-tr> 80m 
g^Sftgiattfc. m P .251°C (##) . 
'HNMR <5 ppra ( Acetone-d 6 ) : 2. 22 (3H, s, CHj) , 2. 25 (3H, 
s, CtJj) , 2. 27 (3H, s, CHj) , 6. 95-8. 26 (15H, m, 3T#iS7K 
*),8.56(1H,s,7V^S 9-H), 10. 1 1 (3H, bs, OH x 3) . 
IR(KBr$£) t/cnf' : 3409 (OH), 1716(000-). 

[ o o 9 7 ] £j«0912 #'J O^ua^^ju/* 
$ £ M V 'J i> v;u/ > $ u ;u$2, 3-s? t h* p * •> 

(1)^^^J^i>W 50. 1g (0.5^EVU) b*ft') 
yuKyji/^U 28.4g (0.2^,/U) $ h;uxv 240ml ic 
$KU cttlc 2,2'-77tfx (2-^f;^pet>I 
>^;U) 0.8g$-^JnL, £3fm,^T80°CT-7lKHBIJSJt 
SlSS-ttfco 200ml LTiJfc 

* * ;us&y m v v;u) 77 g £ 
IHtffc. ®bftfc#«S{*ii>$<>'jjuB£^;i. 
> * £ >;;u^y u ->i;;um<4ro«fi£it*i*'HNMR 

;!5g7!)Nbft5 : 2T?fcofc„ X, *°UX^U>£^2f6i: 
UfcGPC;li|S^b^S^<*0)MS¥^»^l; (Hw) It 
ft 35800, IS¥^»^a (Mn) lift 19200t?feor =<; 

[0098] (2)±i5(i)-??^fc7Ku (t**? m;hm 
7> 50mll=40°CT<;tfi?U dfuz 1 NBSK 10ml£»0;L 

T4o°cT-i B#ra^jsfE^#y= 0 scs«*io o ciz^a 

ft. ?K 500ml*l-;±AU Uftbal^ffi, *gfe, JSEtfc 
j§ L T tK 'J (*$<;>)H,m* =f-)\,/t )im<f U -> 
v^/^^UJUBS 2,3-vt KP+v^Pt^) 2.5 

'HNMRl|;£frbft5 : 1 : ItSot, X. GPC;!3£ 

i, ^mm) frbma^ts^aiift 363oo» 
avsitt^aiift 202oot?fe-oy-=o 
[0099] &J&#|13 v;uf h-;U7lf'jyu ->v/ux 



VVHf H-J^'J^'JvvJU-fJI/ 9. 1 g iifl/> 
i?T5> 0.2g£1,4-v7j-*-*> 15ml lc=#^$-B-, 10 
O'CTS&^tfJSIfcSi**:,, ftSPSL &J£5££7K 150m 
I f? 2 ft s ^SEjgffi LT VVUtf h- U 7 v 
i>)U3L-T)U/x?\s^Z>TZ>®m 2.3g£ftifeitef| 

[OlOO] £fi£fl)14 y;utr h- JI/>K'J$*'J yvjn 

v;ut* h-;U7K'jyu vv;ux— 9. 1 g 
8£ 0.8gXt/'<>tJ;H- l Jx^;ur> ; Ex9A^P ; 5-1' 
K 30mg£&?§;*tL 80°CT'4B#HI1}HfStK$-a-fc o !ff 
iPSL Sfcjfclci^t^UV 60ml^j±A#S?L. 7K 30 
ml T* 3 @jgt» L fc^EiS'S L T V ;U t' h -;U*° U 7 U 

vi?;i,x-x;u/^;i/f 9. 4 g ^StfeHmUi 

[oioi]^«fl|l5 (y$£ 
5* f U U ->i/;u/> $ ^7 'J ;uKtert - ^=f)V) <0 

ttWUMtJ-fr 40. Og (0.4^;U) t^^^U/UK 
vv;u 28. 4 g (0.2^b;U) Rlf*$>?')J\,Mtort- 
-J?)l> 14. 2 g (0.1^;U) Sffll^Tftrt«12©(1)tH 
«lcLTSlS7Ari^«iS^ffLN. «rtUA«aiK. SEK 

Vfr/****) )\Xk tert-^^;u) 78. 5 g £Sfet»* 

ert-^^;U*feCDlifiJ;tt^'HNMRai|SANb*tl4 : 2 : 1 

bftS^(DMS¥^^T*l*^ 35000. »¥^«-^a 
lift 19000r*fc-3/= o 

[0 1 0 2] £jSffl16 ^'J (/$^'j;uK>^u/^ 
5<f U J^<f'J i> <7 'j;HS2-t KP+i/15 1 

J<5"? 'JVUK^f 1 ^ 35. Og (0.35*;U) ttZWJU 
v/U 28. 4 g (0.2=E;U) 2- 

ti-'D+yiw i3.o g (0.i^;u) zm^TStitmn 

vuKyjvi?;u/7«^<7 2-t Kn+vifW 

* 'J U V 6 ff* t L fc G P C b 
■lift 35000, i»¥tS^aiift19200ffcofc„ 

[oi 03] ft««i7 tKu (^?'j^f^/y 

'))\,M*T)l> 20. Og (0.2^e;U) k * 9 <7 <) frM 
VVisZtU 14.2g (0.1*;U) &.U*$?>))1,& n-Z? 
f^71g (0.05^>U) Sfflnr^fi6#(12©(1)tH1f 

l r ?H 'J ( 9 9 'J ium* J-iuy * 9 9 >) ;ugy 'J •> v 
;u/^$^ij;u^ n-^ju) 3l.7g£fifet&*B£ 
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^;U*<40)««lk*l± 1 HNMRilSAxC,!|!Sl4 : 2 : 1 T'fe 
35000, ft^J^^MIift 19200T'fer3 

Co i 04] ^rs«(18 tK'J (y*$y;u»y^;u/y 
$ f >j 7 >J •> s?;u/ y $ * 'j ;u^9-r >(-7t>^ 

(i)9-7>h7-tr>y*/-;u 50 g (0.24=e;u) f h 

|JI^7P7 5V 50. 6 g (0.5^/U) Xtf^i/ifi/ 750ml 

^*ilc10°CJaT-O * * <J ;ugt>; 
K 52. 3 g (0.5=E;U) a>*^M-s (50ml) jg«S5ST 

EJSSS^imi^n- 150ml&tf* 800ml + |ci£ALv # 
««$1.4%KK^ h';^A7K»j8i 700m i -em. 7k 10 

9-7> h7-b»^;U74.0g^Hfe|g B B H t LT 
*#fc„ mp. 83~84°C 0 

'HNMR 5ppm(CDCI 3 ) : 1. 90 (3H. s, CH 2 ), 5. 48 (1H. s. C=CH 
t ) , 6. 04 (1 H, s, C=Cii 2 ) ,6.19 (2H, s, ArCR, 0-) , 7. 43-8. 3 
9 (8H, oi,7>h7t >JS**) , 8. 46 (1H, s, 7 > h => -fe > 

a io-h). 

IR(KBrffi) j/ on-' : 1722(000-). 
[0 10 5] (2)y*£'j;uiay*;u 20.0g (0.20^ 



;u) fc>^^g;uK^'j->i?;u I4.2 g (0. lO^no a 
tf±S(i)tSfc>*i"JJH 9-7> h^-tr^y^U 
8.3g (0.03^,/U) ^ffl^t^fi!c^|12ro(1)t^lcL 

tK'J (y '.MUfcy^u/y ')j\,m>?>) isVivs 

*W)/l>m 9-7>f-7-tr>y^>U) 30.8g£ffil[Ji| 

y y ? ? 'j ;u^y y S/S^mttatf y * ^ y 

;ugs 9-r> h7-b>y ^^JUttflDfllrttt^ii'HWRaijt 

frbfflO: 10: 3T?*ofc. X. GPCli (*°'JX^ 
U>**> A>bS*¥^»^«l±W 37500. 
Slitt 19000T?*ofc. 

[o i o e] ^fi£«iji9 tK'J (7^7 'j;uB£y^;u/-y$ 

7? 'j;my^u 2i. 5 g (o. 25^10 fcy*$M;H8 
yj->i;;u 14. 2 g (o.io=e;u) £mi*T$mwi2o 

«eS£«lttK'J (7-> 'J;^y^;u/y u;u 

21.0g««lfi»a»tt«g£: Ltfc, 

f#b*ifcftS£tt<7>7^ <)j\,m*?)\,mQ.t*zf)n, 

K^'J^i>;U*&(0DlBEtt*l*j!?l5 : 2T?feofc e X, 
GPC1S (tK'JX^UV**) frblifSl^itt 
ft 35000, Sfc^Kj^^eiift 18000-t?fc^fc o 
[0 10 7] Stfifll 



7t?'j (y * £ U n<6£y ^;u/y $ ? 7UB?9*m vi^/y * ? v ;ugs 

(£fi£0iJ12fl)}SJJ!§) 4.0g 
2,6,9-HJ* (4-t Kn4f»>*i/»/-f fr**i>) 7>h i 7-tr> 

1 flMbfcW 1.0« 

t h7t KP7;u7'j;u7;u3-;u 45. o g 

?p fuv^u a-;u^ y y ^;ux-T-7U7-trx- h 50.o g 



1***5<*J*. X. £<0»»Bll*7-trl«>i::±<*ai1* 
[0 10 8] Sftfl|2 



200°C. 908>ra7h^/ h^U- LTIOOnnOTIg 

vlSffr^fc. :iduv^ i»;i/*0ii-*-r= 0 
1 OTifgSfrb. C<Dtt»Kl*250nmf«fiSI=*JRS*Lr 

tH'j (y * ? u ;ug§y ^ ;u/y $ ? 'j /myj ->i?;u/y $ ? >j ;ug 

2.3-i?t h*P+v^Plf;u) ($«0i|12a)tttfl§) 4.0g 
1.2, 10- h 'J * (4-t KP*v^>tf>X;U*-,M-*v) 7>h7-b> 

(&*«fl 6 <Difr£m 1.0g 

t- h^t KP^U^'J^/Un— ;u 45. 0g 

^ p t? U > <7" 'J a / y ^;ux-^;U7-tr t— h 50. 0 g 



180°C. 90»IH^v h^U- h-p^— 5 LT100 nmro^ 

v;«£*tf-Dfc 0 ciouv^ h;u^El2ir^-r 0 a 
2©***^ 6. C<OW#4Ktt250nm#ifilziRitt^^L-r Lfc„ 

tK'J [p- (1-1 Hfi/i h+v) Xf U>/p-fc h'D + yXf U>] 2.50 ! 

2— >^ p/N+->;u7j;u7t?-;u-2- (p-h;ux>x;W/t;-;u) ^p/\°> o. 13, 



[0 10 9] KlfiflS 
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7d£ u>yj=i— ;i/=E/^^;ux- 
ajmfcWMWfc LT±i2HS6#l 1 lc!B®OTifflfi£«!l£ 
ffll\ Ib^igiglfTKvUvX h»*4t LT±iE*B/£frb 

[0 110] v'Jn 7* h'J V^v^-f-. x 

Slt*(0r;i.5-0AS^S1S 1 ±I-Sll56#) 1 

00°C, 90M*-;/ h7u-hT"<— ^LT. 100 nmfflil 
SJt*tW«?#fe (1113 a) . jfcl^flDWMf 

»3*B6«*L, 90°C, 90»nih9 h71/-Ke7L/ 
$ LT 1.0A/mlS)l05L/i5X h*t*HSS#fc (0 3 
b) . &IC248.4 nm(0K r Fffli*'>7 U— (fjt4 ^7 
X^5$^LTS^WI-^7tLfc «3c] . fit 1 

oo°c, go&m*? K^u-ht?7Kx h*— 

SI 



=r)\,T-\L=r-V 7.37 g 

'JSfcjft (2.38%-r hv-^UTV^-^At h*Q*v 

k*»£) T?6ou>iasft-r * c 1 1=* y , u vx h*m 

3 0ftfe»©*£JMW!iSU 3 ■*» 

fc (03d) . #&*lfc*i?iS/<*->l*0.25/im7-f 
>7 > K X^-XSSfiiL, (g 
K) -efeofco X, ^OTB*(7?||jt«tt^30mJ/cm 2 T?fe 

XtttJRR^X-CJK*. !7f^U: (03 e) . » 

[0 111] £»|4~2 5 

[0 112] 

MM] 



>t?*y/Hi 4.0g 
1, 2, 10- h U x (4-fc H n***>*>X/l*=dW-*i<> 

7>b9±> l.Og 
xh9tHn7;^U^7;V3-;P 45. Og 

7"U KV>ifV ^)VX-f)V7±7— h 50. 0 g 



(dAM130Mr«} 3.0g 

* u <* * * u y*/* * ? u jm if u 5>^/ 

jWJ/Hi 2 ( 3-5>fcFt3*->7"nfcVW i.0g 
1,6.9- HJX (4-fc }*U*is*>g>XJl\,ifr=JV**>>) 

7>h7*L> tittimKMe&m i.o g 

xh9fc Fn7/P7'J ^T;Vn 45. 0 g 

7a fcv^u n-^y ^^;kx~^7-fex- h 50. o g 



*99VMk 2,3--7fcFD*>'7afc7W 
1,5,9- hUx (4-tHa^^>y-f;p^^> 

7>h7-t> (Gum 3 

? h ^ t H n 7/1-7 u ^7/lo-jp 
7nfcv>^u 3-;i^6/^^x-x;V7-fex- l- 



1.0g 
45.0g 
50. Og 



m 2] 
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i£2 



[0 1 14] 



mm 

7 


3.0g 

**wm 2,3-^tHD+->^nfcr;w i.o g 
{ismmvK&m 2.o g 

-^Xfl/>^ U WH-rf 94. Og 


mm 

8 


v;nf h-;w*y *>swx— r;k/x^i/>-77s >mss 

3.0g 

***yjwt ^s-^tHP+y^Dbr;!/) i.og 
2, 6. 9- h y X (4-t Hn^^>-tf>x;v*xj^^r^) 

7>h?-fc> (f»£W8®fc£«» 2.0g 
^X^W^yn-JW^^X-^l' 94. Og 


mm 

9 


v;nf b-;w*> J af u s^x-x^/^wi**!! 

(#AM14fl9ttfi} 3.0g 
**!?V)VWi 2,3->?tHD^^Otf;W 1.0g 
1.0g 

T-h^tHa7;V7U;k7;i'a-;p 45. og 
7ntw>^y3-;i^/;<^x-x;i'7irr--h 50. Og 


[S3] 


mm 

10 


v;nf h-;v#y ~/i»V3L-7-)v/if)W)mwm 3.o g 

jWJ/HI 2,3-7tHn*->7nt;i/) i.0g 
1, 2, 10 - h <J X (4-t H o=^>"<>-€>x^^x;v^>') 

7>h7-fe> 1.0g 

^h9t)«n7;V7y;v7;i/3-;w 45. og 
7n tf w>^y 3-;^/ *^;kx-T-;k7-fex- h 50. o g 


mm 

u 


v;nf h-;w*y ->-7^x-x;v/yjv^^»«f|g 3. o g 

#U (pi*? 'JWWf*/W> >J JHi^U 5"5W/ 

jt^jry/Mt 2,3"7tHn^y-7atr;W 1.0g 

2, 6. 9- h 'J 7 (4-t h^S^x-lAf .M**^) 

7>h5H?> 5 (DfcSm 1.0g 
xh^tHa^^'J^ikn-JP 45. Og 
7n EU>ifV ^)^~7-)V7^r- h 50.0g 



[0 115] 



[314] 



*4 



mm 

12 


WJ*i 2.3-3>fcFn*->:/nfcf;W 5.5g 

1, 5, 9- h U X (4-fc H U^-r<y^>X)V^)V-t^riy) 

7yb?±> i.5g 

c rh 1 7\lYXi7)VyV)V7i\'U>-)V 43. Og 

^pt!k>^'jn-;^/^g i ;n-5 i ^T-fex-h so.Og 


13 


*99VMk 2,3-i>tHD+^nt:;V) 5.5g 
1, 2, 10- h 'J X (4-fc H n3r*y*>*M JVttis) 

7>htt> (£i£0l4G5ft£&) 1.5g 
:/D tf U 3— ;l^E/ ;^;VX— •5 L ;i'7-fex— h 93. 0 g 


14 


(-&fiEWl2ro(i)©«fffl) 4.0g 
l, 2, io- h u x (4-t H n*~>^>-t£ ^JWcyw+j') 

7>h7-fe> 1.2g 
5rh9t Hn7;V7'J;U7JV3— ^ 44. 8 g 

7n tr i/>ary n-**/ ^vx—r^y-fc^- h so. o g 


15 


tf»J (*9>;VJvm* ! ?)V/*9>;V)\m!fm'PM 4.0g 

1. 2, 10- MJ X (4-t H D+J"?>>/-fjW^-» 

7>h?±> 2.0g 

t; >ifu n-)\rt; /^;vx— r;v7-tT— h 75. 0 g 

?L»X^ 19. Og 



21 



mm 

16 


#y i.*9*t wm*f-*/*99 y;i*yj 

pt^^U^Mt tert-^W (<&J*«ll5©«fJB) 4.5g 
1, 2, 10 - h ij X (4-fc F n*>"S>-t? >X M%xjloJ-+~>) 

7>h^-fe> 1.2g 
9-7>h7±>*9S-)V 0.3g 
yatfl/^^Un^HE/^^X— =rJKr"fex- h 60. 0g 
?L»x^;p 34. Og 


mum 

17 


2-tHn^i/x?;W (-&^i6<7>«fjg) 4.0g 
l, 5, 9- h 'J x (4-t Hn^^>^>x;k*xjv^-» 

7>h?-fe> 1.2g 

9- (2-^^r^xh4 ; >') t^wyhyty 0.3g 
7u t? y 3-;i^By ^^;kx-x;vT-fex- h so. o g 

SJtX^JV 44. 5 g 


18 


**JMJJHi n-^/W (&J8M17C!>*S) 4.0g 
2,6,9-hUX (3,4-ytHP*v"<> l /-fM+i') 

T>h7-t> (£«*|9®fc£*> 2.0g 

7d ei^yy 3-;i^/^^x-x;v7-fe^- h 75. og 

%Mx?)l> 19. Og 



22 



mm 

19 


jt^'J/Mi 4.0g 
l, 2, io- h ux (3-£tui<-4-t Hn^^^y-r;^^^) 

7>h7-fe> <£&M10ZKfc#») 2.0g 
3-*Mr>-:/aiftf>&*^ 15.0g 

^nifV>^U3-;irEy^;vx-er;k7-fex- h 79.0g 


20 


#u c**# u;t«*^/;<**yji*yy 4.og 
l, 2, io- h u x (4- 1 k n^s^s >y-f -» 7 > h >2. 0 g 

1,2,10- MJ7-feM^>7>h7-fe> 0.3g 
yn £ l^>^ u ji^x-^y-fe?- h 78. 7 g 
SJtXtJMP 15. Og 


21 


;WJ/H» 2,3-^tFn^->yntf;W 4.0g 
1, 2, 10- h U X (3-t H U**s-A-*?)\^>V-1)V* : *i') 

7>h?-t> (■s&mnoik&m 2.og 

MfcC?* 94. Og 


mm 

22 


(-&&fcfl|18©8H!) 4.5g 
1, 2, 10 - h U X (4- 1 H U*i"*>*M JV***/) 

7>Yy*.> 2.0g 

7 r ntv>^ijn-;v ; 6//g 1 ;vx-5 L ;i/7-fe7 L -h 79.0g 

?L»X5^ 14. 5 g 



23 



*9PV)V8L 4.0g 
2, 6, 9- h U7. (4-fc Fn*J/-3-;* h^v"^/-^^*') 

T>h7-fe> 2.0g 

7 p ntfi/>* r yn-;i^E/^^x-x>?l'T-fe^-h 79.0g 

»X?W 15. Og 

# y (* * * y a**^/*** y y 

***u*« tert-WW 4. 

7>h9-t> i^mmo^m) 2. 

l,5,9-hy7-feh*->7>h7-fe> 0. 

t'd e vyif y j^/nc— wtr*?- k 73. 2 g 
■Hi^* 20. Og 

#-u {79 y * 9 u ;v«^y 

(#««19©*») 4.0g 

1,5,9-MJ* tt-tKn^J^W-f***?') 7>h5-fe> 

2.0g 

f-byh\^tiy)Vy^)V7)Vu~)V 40. Og 

T'ntk^^yn-^/^^x-^T-fex-h 54.0g 



co 1 1 9] ±tm-i~-Jizmm<Dmmfrc>i$.z,&&m 



[0 12 0] 
MB] 



24 



^8 



mm 




mm 


0,26«m;ti'-> 




4 


i8ot/9o# 


SOml/cn 2 






5 


220t:/908> 


28iJ/cm ! 






6 


220 < C./90# 








7 


mx,/<m> 


28ml/cn 2 






8 


220 < C/90tJ> 


2811/cm 2 


m&m 




9 


mx,/m> 


28iJ/cm* 


mm 




10 


220 < C/90fJ> 


2811/cm' 


mtm 




11 


220t:/905fJ> 


2&nJ/cm ! 


mkm 




12 




28mI/cm J 


m#m 




13 


200 , C/90# 


30bJ/ciii j 


imm 




14 




2811/cm 2 


mzm 




15 











25 



*9 



mm 






0.25wm/1^-> 


AV-f3> 


16 


180 < C/90U» 


2&EI/CIII 2 






17 


180t;/90» 


aOml/cB 8 






18 


200 < C,/90# 


2811/cn 2 






19 


200*0/90^ 


28iJ/cm 2 




«t±S»jft*D 


20 


200 < C/90fJ> 


2811/cm 2 






21 


200'C/90# 


30mI/cB ! 


mtm 




22 


200t/90# 


28mJ/cn 2 


imm 




23 


200t:/90|}> 


30ml/cn 2 


mtm 




24 


200*0/90^ 


28D1I/CB 2 


imm 
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20(TC/908> 


30mJ/cm 2 


&vtm 


WlLSMftSO 



[0 12 2] M, gg)SS0l|4~2 5<0*t*4fSliMtLt7'-b 

Co 1 2 3] ttttMi 

**wi=«*is«w*«ii!i»»«ttffltt-ric*«« 3 1= 
t, smro$>i.r;us-'!7ASS±ic||)Sfi<5i|3 <t(s]^i- 



ofc (04 b) . 
[0 12 4] ifc|g!:0lj2~5 

[0 12 5] 
1*1 0] 
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*i o 



mm 

2 


*99V)V&. 2,3-^tFn+->ynlf;W 4.0g 
f h7t Yuyjvy^JVT^u— )V 45. Og 
7 r ntfw>^un-;i^e/>i5 1 ;i/x— ^;k7-feT— h 50.0g 


mm 

3 


3.0g 

**wm. 2,3->?tHD^^nfc:;W i.0g 
?x?u>tfv n-)vy*<?)Vx~-7-n> 94. o g 


4 


#U OK**';/!**?*/**?! jJH|te"J3'3W) 4.0g 
1,2,10- h'JT-feh*v'7>h7-fe> 0.3g 
ynfcfl/>^U3— J^E/^^JH— =r;VT-fex-h 78. 7g 
%MX.?)l 15. Og 


turn 

5 


**irV)VM. tnl-fTM 4.5g 

9-r>h9-fe>*$v-/i/ o.3g 
7 r Dfcrk>^un-;F6/^9 1 ;n-7 i ;i'7-fex-h eo.og 

%MX?)\, 34. Og 



[0126] *ft9iicft«a**ft«iima0ttt><-Ji:: 
±15*1 OI=KK0i!fifiRj!>>&fiE£tt»tmvC. 

»fl3tm«=LTtt*««»i*L. z<om±izmmm 

tK'j y^it*?^/.**? y 

2,3-i?t Kn+->^nt°;u) 
1.8,9-hUX (4-tKP+v'<>';-f 

f Kn^u^y/ur^s— ;u 

±B0lEJft«l££S (SS-Si/H ±1=016** U 
200°C. 908>PS|7fc'> h^U-h^— 9 LT 100 nm(D(i 

,*^-fet-fc<bC5, S]gl=j&tiSLfc. ^<0«fc 31=1. 8.9- h 
y* (t-t Kn+i/'O'/'f 7Vhv-tr>£ 
ffll*f=»ft. asfii£l£A<it*-f. £*iiJ5il££*i|fflLfc;i 

[0 12 9] 

[SUBCD^*] Jil±^f:*^e.WCA^j:4n<, 
l=«*i>im***l*tf»t»Krt* (300 nmKIT) Af>K 
r Fi+y7l/- tfft (248.4 nm) . A r Fi+vVt/ 
-if* (193 nm) *fl5BSfcffl US?* h*t»©T«y«» 



[0 12 7] ffl8gfiE»-V>C*Ll=a«n3tflRJRffl$S*lL 

fcfc*ifei*jft**<ft< . *x9H=ff«s«Eftfra&a 

[0128] ttKfl 6 
TE**fr Lfc. 

^K^y vv^/* $ ? y ;ugg 
[6i««i 2©«K] 4.o g 
;u*-*i/) r>h7-tr> i.o g 

45. Og 

T/wr-tx-h 50.o g 

«ti»L4*«6C *i*£tt-Cffitt*(DIM t ft « / 

t^i>pi\ u-v 3 v£3e±£-fehr 10 5 ^ p 

It. **«:«*»l=»lt«aiMi/<* ->©»*!= to 
[0 13 0] 

[01i<»(Bmftifti«] 

u 1 ] Bi 1 1*. mmm 1 tj* 

[02] 021*. gufifl2?tt&fef=ax*%«w»m 

[0 3] 0 314. Sffi$3l=KltS*#6W<7)a&tt#IJ& 
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iRtt»*Tay«i=ttfflLfc»*©/<*->»i*aa<D 
[04] H4i*. tt*«ii=»it***w«>a*njfc« 

[0 5] 051*. ib^2~5-e^$tLfc#*t*4^T^ 

/ - RicDBrB® V fe * = 

[0 13 1] 



i—Bs»taMu 2-ixn%tftttA. 3 —ft* 

*«fi7RS?U5?X M**k 4-KrFI + y7U-f 
l7f>y/<f-X 3 b — UvX h/\°*->, 1b- 

fl5T«y*i®iB#y. 3c-i/vxk^-x 6 — 

ttttMCDTftyM. 




250 300 

II Cnm) 




250 300 




(5D int. ci. 6 nans* itrtsas^ 

H 0 1 L 21/027 



J»5*JI|«ili*:*«l»1633 fDftttXx* 



(7Z)*IS# a» 

*RJI?nJli1i**nW006#* tftTW 

(72)f6W# /|x# 

^BS^pmm^^pmiooesife &t«c 
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